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1.0
INTRODUCTION

This report identifies the types of hazardoyé materials preseﬂt in
the so0ils and groundwater of the Port Quendelli}fhpertYy describes the
hydrogeologlc setting of the. site, and proixdes a prel &gfry cherac—
terization of the magnitude and dxstrxbuthp of contamination on the

) 7
property. The purpose of the report;r;fgd p;p?ide information for the

. . . N .
preparation of conceptual remedial aefiqpsxfh;f'are consistent with the

development plans for the property. f\\\\

~
S~ v
Ihe Port Quendall property d’lqg&?edﬁon the southeastern shore of

Lake Hashxngton. west of the 44th Street“bverpass to Highway 405, arnd

north of the commerc1a1 center of bhe-C}ty of Renton (Figure 1). Port

_ Quendall is jointly ounzﬂ““?\Puget Tfmber Incorporated and Altino Pro-

perty Incorporated. /At/{;e grese:f time, the property is leased to
Seaboard Lumber Compnn§\{9rjl og etorage.
'

(e _
o N\ _ o
Studiesl;;pdﬁited\ipr the evaluation of the property can be divided
into the following elemants: '
® A rev w- eélogical, hydrological, and other available data

pertinent the property, including interviews with individuals
-knowledgeuble on previous hydrogeelogié studies of the area and

past industrial activities conducted on the site..

® Drilling, soil rampling. und installation of monitoring wells.
. 1 ° .
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e Excavation, loggin-g.. 'and s_u_mpli.ng of trenches.
. H.ydrb]-.ogic testing and sampiing c;f water monitoring wells.
o'Labofatofy analysis of water and. soil samp_les.

This .repor_.-t is organized .jhto the follouing. sec-tions:

1.0 INTRODUCTION

- .
2.0 METHODS: Description of the methodfs\(xhs?\in\g{nducting the
.studies outlined abové ~

3.0 GE'OLOGY: Descnptxon of the geo.logxc settxng of the Port
_ .Quendall property; / / '
4.0 HYDROLOGY: Description of the. {foundwater hydrology of the
property : N N

5.0 HARARDOUS MATERIALS: O N

Identxfxcatx\n af The,types of hazardous materials
in the soxls\a\hd groundwater on the property and
prelxmxnary ev‘cluatxon of the quantities and dis-
t fl‘butxﬂn of the*s_e" materuls

6.0 REFERENCES(/’Z?ZN) P’\x\\

Appendix A: Field Borwg Logs’

Appendix B: Field wuer$mp11ng Data Sheets and Uater Level Data -
' She

Appendi sibility Calculatxons for Selected Wells

Appendx Analy‘ ikal Methods and Results

PRFOCIRVIeFY 19

[ .
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2.0

"METHODS
7~
o 7
) : / /
DATA REVIEW
_ _ N
: : x“ g

“-
: Pr1or to 1n1t1at1ng field 1nvestxgatlons. pub11cetxuns pnd other data.

relevant to an understanding of the. hydrogi ologzc condxtxons on the pro-
perty were reviewed. Primary sources o _ focmexxon included the library
of the Washington State Department of t&raliiesources. the University-
2H-Hi11 Compa - \\4 listing of puhlica-
_t:ons relevant to this study is rovxded in Seetxon 6.0.

(v,

In addxtxon to the lxteraturé\5ev1éh‘rterxal photographs of the pro-

of Uashington Librery. and CH

'ject area taken in 1936 1941, 1943 and 1960 were examined. These
photographs made it possfﬁletto locatevformer stream channels. building
sites, sumps, and otheT f’;tures\gf the property that could represent

sites of potential één:::::ftxon. ~ . _
Meetings witﬂ‘the\gzzrentzzhners of Port Quendall provided insight to-

earlier inve atiohg nducted on the property and the nature of the

industrial i h4t occurred there. Mr. Ward Roberts, s former

plant operations mi "at the Reilly Tar and ¢hemica1 facility that

used to occupy the perty, furnished an interview and site tour. Mr.
Roberts roughly mapped out the industrial facilities present on the pro-
perty during his period of employment there. and described the nature of

the chemical processing and landfill operations that took place at that

" time. Mr. Neil Twelker of Neil Twelker and Associates, Seattle, Washing-

ton, was interviewed with regard to his earlier geologic invektigations
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‘of the property. He provided a location map of borings and crosﬁ Eec-

tions done by his firm in January 1971.
BORING AND SOIL SAMPLING

Data from the literature review, aerial photographs, and interviews
were used to develop a base maé of the likely areas of contamination on
the property. These areas included the sites of clemical process build-

ings, tanks, and sumps; landfills containing indast{inl waste; and the
~,
X

The base map yasrused to plan the soig{ﬁndlgrounduater field investi-

er Amonitoring wells, and

-original, filled-in channel of May Creek (Fi;gt%r

4

- gations of the property. Soil borings,/w _

trenches were located to verify likeiy\gfegi/ high contamination, as
. : N :

well ds areas that contained minimal levéqufz:s; hazafdous-matqrials.

A total of 18 Sorings wereddrille o_an average depth of approx-
imately 10 to 20 feet below the \;E?sntt;ce'(Figure 2). <The borings

possible transfer of -copd 'Xation t%‘gr from-deeper horizons when some
‘'of the borings were zzfjfféalq water wells. .

The borings were ¢ 1 ed.with a truck-mounted B-61 drill equipped -
with both 4;‘;pd—t=%q$: infide’ diameter (I.D.) hollow stem augers. If
s at‘; solely for soil sampling, or sampling and the

the béring

installati

8 2-inchi diameter well, the 4-inch I.D. auger was used
for drilling.

_h I.D. auger was used.wheq a 4-inch dismeter well
was designated forsy .tallation-aftet completion of thetboring.

The soil sampling ptogrgm was designed to obtain the maximum informa-
tion on contamination in the upper 10 feet of the ground. As conditions
permitted, samples were collected coantinuously in each boring to an
everage depth of 10 feet. Below that depth, the sampling interval was.

increased to an nvernge of 4 to 5 Feet to the bottom of thé'hqlé.



' 0383c-5

Two types of soil samplers Qe}e on hapd-thtoughout the program: an -
18-inch long, 1-3/8-inch I.D. split spoon (ASTM D-1586) and a 3-foot
long, 2.8-inch ;.D. Shelby tube saﬁpler{ Successful recovery is accom-
plished with the split spoon samplér in granular or mixed soils, while
the Shelby tube sampler is more effective in clay or clayey soils. Since
good recovery was achieved with the split spoon, it uaﬁ.used throughout

the program.

To collect the soil samples. the auger dr:ll/c(:>;dvanced to the
desired depth and the sampler was lowered thrq&&HAEhg ter of the
hollow stem w1th connectxng rods. The connecting rod/ pler assembly
was then driven 1nto the soil with a 140 pé;nd hammer. A record was kept

/
of the number of blows requxred to drzgéifzf sanpler

i?ter being driven into the soil, the

pler was removed, opened,
and the so11 sample was transfe;:gd to sterilil: -3 glass jars with teflon.
lids, These contaxners were sdiplted\ByNLaucks Leboratories of Seattle,
Washington. As the jars were fx}igﬂ\}nd”ssdied they were placed in ice
chests at the site. The samples-wete aken in the chests to the-lnbora-
tory on a. da11y basis t m1n\?12e exdessxve d1ss1patxon of volatiles
prior to laboratory analgz?} .—Bach jar was labeled clearly with the
“boring number, sample n pé;{'“hd~name of the attending geologist. Ih _
addition, sample‘depfhs 1 j;identification numbefs were recorded on the
field log for

ing. “T¢ establzsh the chain of custody, the
samples were/lggged: \\ht the laboratory as they were delxvered

Following the sample, the split spoon was subjected to a

three phase cleaninmg before reassembly to avoid cdntamination between

samples. All components of the sampler were washed and scrubbed in sosp -
and water. This.was followed by a rinse with hethyl alcohol and a final
-wagh with triple distilled, deionized water. As a check on the £hqrou;h—

ness of the cleaning procedure, control samples of distilled water run
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across the cleaned surfaces of-the sempler..as well as the distilled
water itself, were per1od1cally taken to the laboratory for analysis.

These samples were 1dent1f1ed as the "W" series.

To prevent the possibility of transfer of contamination from one
boring to another, augers and peripherel equipment were steam cleaned and
serubbed between borings. In addition, cesings for each well were steam
cleaeed prior to xnstallet1on As a further precapf!ne against coetam-
ination, all auger cuttings were shoveled into gaé;\\ealxty reconditioned
barrels and stored at each bor;ng location. L;ds’bere ixed on the
.barrels and the source boring for each barrel was merke@\\? heavy felt
pen for easy 1dentxf1cetxon in future: handixng

- s |

During drilling. a field log of esach ring was taken by the onsite
geologist. A rock/soil description, Uni d Soil Classification Systen
field des15netxon. color, texture. moxsture. ample number and depth, and
standard penetration test (SPT b}gu ts were recorded on the logs
with depth. These logs sre prov ed\?? Appendix A A litﬁologic sketch
log appears in one column using eppropr:ete ‘symbols for sand, cley. end
other materials encountered-~during }hxllxng ‘Another column was used on
" the log of each bor:ﬁ; qonverﬁed to a well to denote design placement of

slotted screen and ank s ch&un;\bf casing.. ' In borings used only for

well 1nstalletxon, the ecords only the design of the vell.

WELL INSTALLAf’,”T‘\\;\

N

onitoring wells were installed in borings on the
Port Quendall prop: These wells were designed to sample groundwater,
provide a stationary, surveyed reference for measurement of stat1c water:

levels, and provxde data on aquifer performance.

Stainless steel screen and riser pipes were used in one well and the
‘others were completed with threaded PVC screen and blank sections. Three

~of the wells were 2-inch I.D., while the remainder were 4-inch I.D. At
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selected locations, multiple wells were installed so that separate 1nter—
vqls could be mon}tored 1ndependent1y, Well coord1nates, ground eleva-
tions, and ﬁeasuring point elevations for the top of ‘each well casing
were sdrveyed in by a registered surveyor. A summary of the physical
specifications for each well including total depth, grbund elevation,
measuring point elevation, diameter, material for ca#ihg and screen, and

coordinate location is provided in Table 1.

.Each well was installed immediately follow:ng aq\fr boring and soil
sampling. After the suger drill was advgnced o/ihq\\ 1red depth, the
well casing, including bottom cap, was lowered through™the-center of the -
suger and allowed to rest on the bottom o:é}he hole. A sand-gravel pack -

ve

was poured through the auger as it was re d~from the hole to assure a

~ good continuous pack around the annu10c é%xﬁhe/;ell screen or slotted

section. This sanding process was d1scogb1nubd one to two feet above the
screened section and bentonite pellets followed by a bentonite-cement
slurry was then placed in the dhn \\“to‘gigyide a seal as a preéaution -
aga1nst intercommunication betwe .;:7snnfaﬁe,ahd screened zones.
Finally, a cement cap approx1mate1yxone foot thick was poured flush with
the ground to stabiliz //tﬁt\§f11 head \‘“As bu11t” diagrams for the wells
are provxded on the 1;3 the et Appendxx A.

Where PVC3was'used 4:;::;~mater1al thteaded slotted and blank

sections were u ith no dB 6r adhesives of any kind as a precaution

-osﬁlble sample cqntamxnat:on. As previously
it steel and PVC casing sections were thoroughly

nstallation.

Following completion, each well was jetted with air using a PVC pipe

set in the caesing and a trailer-mounted compressor unit. The jetting uaé

'perforﬁed to assure satisfactory initial flushing of the sand-gravel pack

and to improve the flow of groundwater into the well. Each well was then
pumped with an electric pump to remove an equivale@t of three well vol-

umes of water. This was done to assure that samples obtained from the
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wells were representative of ambient groundwater conditions. If the well
was incapable of de11ver1ng -a satisfactory volume of water to the pump,

.hand baxlxng was employed to condxtxon the well.

To prevent possible éontamination. pump discharge was diverted di-
rectly into clean 50 gallon, closed-top drums. Each drum was labeled
"with the borehole number for esse of future identification and handling.

A detailed record of performance was maintaimed{during the pumping
and subsequent recovery period for each well. ¥ t puﬁpxng, the _
static water level was measured and referenced to.:::\bquded measuring-_
point on the top of the casing. The time depth to w:zir ﬁis noted
. during pumping and during the recoveri{ﬂ;F{?:,kfter pumping was stopped.

All static water level measurements we:\~mnde with a steel tape
accurate to 1/100 foot; recovery data was obtaaned using an electrxcal
meter soundxng device w:th a testod repoat accuracy equivalent to the
steel tape. The use of the ‘elect: 1£N;3hn;;;?uas necessary because’ of the'

rapid chgnges in water levels obseryed’during the recovery period.

Frequent water s;pg}ég\ €_ _taken during the pumping period and test-
ed in the field to térqunezttngg;ature. pr and-gpeclfxc.cqnductxvxty
of the water. These measu ents were taken with a thermometer, pH

meter, and a ¢ fvity-fn§; tivity bridge. A summary of all jnforma-

tion obtaine ling is provided in Appendices B and C.

d recovery testing, a sterilized teflon b#iler
' as used to bail an edditional well volume from each

well prior to sampling. Bye protection and vinyl gloves were used by

'Foilowing

" of suitable diamet

field personnel to prevent accidental injuries that could result from
contact with sample fluids. Water samples were carefully poured into
preconditioned, labeled containers furnished by Laucks Laboratories,

Inc. These samples were stored in an ice chest onsite until they could
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be transported to the laboratory. <Chain of custody procedures similar to

those described for the soil samples were'qbserved;

The bailer was subjecfed to the same three phase cleaning procedures
as the split spoon between collection of each water sample. To further
assure against contaminatlon, néw ropes were used on the bailers for each

well sampled.

At the conclusion of water sampling, the static water level in each

alked steel tape

t of each well

referenced to the éurveyed'meq;uring point marked at t

. . P :
casing. In addition, the level of Lake Wathlngton was surveyed in at
. . . SVE3

this time. This information is-ptovidei’}ﬂ Apﬁendix B;

TRENCHING. ' ' <\’
In an effort to augment thel drall1ug\g;ogrnm. a limited amount of

"\
trenchlng was performed on the Por%\ggenﬂall property. The principal

obJectxves of the trenching were ié deIHneate with some accuracy the

alignment or location of~thi orzgxna May Creek channel . (1917 to 1930)
e\

identified during mee; 1_';~h1 r. Ward Roberts, and to provide a pre-
<i:* teftiq&fﬂand_latetal distribution and nature
he

liminary assessment Qf

of the fill disposed on

ite from the Pacific Car and Foundary

Company or oth

A totaX¥ of“{our trénches having a combined or cumulative length of -
252 feet were
36-inch wide bucke

Figure 2.

d/to depths averaging 8 feet using a backhoe with a

:he locations of these trenches are provided in

Upon completion of the excavation, a scale detailed log was mede of

each trench (Pigures 3 and 4). A string level line was placed along one
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wall of the trench for vertical reference and a reel tape was used along
this line for statiqning or hqrizontal control. Following a prgliminary 
visual inspection of the entire trench, significant features including
s0il types, lithologic contacts, contaminant seeps, culthral debris, and
sample.lbcations.ﬁere sketched in using a small hand tape to provide a

reference to the established level line and stationing.

Soil samples were collected at selected locat/?ﬁ: within the trenches
using a small scraper. These samples were placed sterilized glass

Ps
Jars w1th teflon lids provided by Laucks Labo syr'es. Inc. Onsite

storage of the samples &and transfer procedures to.the aboratory were

identical to those used for the samples ¢ cted from bo’1ngs At the
conc1u51on of sampling, each trench wa;/éy 11ed and the surface

restored to its orxgxnal contour

LABORATORY ANALYSES

(T~ :
Table 2 lxsts the various methqg;zaseg~;o analyze the soil and water

samples and the number of samples nn %gzed by each method. The soil sam-

bence. This method i

-ples were screened fj;gpoiycycllc ar matxc hydrocarbons (PAH) by absor-
7

es%methylene chloride extraction, evaporation
of the methylene cthfin;{and.{f-dxssolvxng the extract in cyclohexane.
followed by measuremzkt\pf-gse absorbance at 250 nanometers. The absor-

bence was compa

Absorb&éi/

was used
the inability \:\ii\?z&ly compare fluorescence sample.extracts with

benzo(a)pyrene stagd ds This inability is caused by differences in

ith benzogn)pyrene standnrds

Yinstead of fluorescence to screen PAHs because of
fluorescent color.

Uncertainties in the absorbance screen can be caused by the presence

of such compounds as napthalene, ace-napthylene,'and ace-napthene in the

10
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extract. These compounds tend to quench absorption of_higher_ring com-
pounds. Absorption cannot distinguish PAHs of diffetent'ring size.
Further description of the procedure used for the absorption screening is

contained in Appendix D.

In addition to using the absorbance.screep to determine PAH concen-
érations. a Washington State Department of Ecology (DOE) method was used
to determine the PAH concentration in six soil sampf&k for cross-
comparison purposes. The DOE method uses a series extractions to
. isolate PAH compounds followed by evaporatxon And’bnisﬁing. An optional
analysis step of the DOE procedure uses h:gh pressure I&;:iﬂ chromato-
graphy (HPLC) to.separate 2- and 3- rxng PAﬂs from the lasrger ring PANs.
These larger ring compounds are the 07<:‘;AH5 £Lonsidered in the DOE
definition of an extremely hazardous w te~a?{€£e basis of PAH content.
This -optional analysis step was used in tha.sﬁndy. ’

' The volatile organic scree fo:‘;3T1~§\\gles was performed by an
extracting procedure followed by ramebograph:c (GC) nnalysxs
Selected extractions followed by’ a aa chromatograph/msss spectrometer
(GC/MS) scan were used ] analysxw‘>or prxorxty pollutants. The
GC/MS rééults provide/éizES;:‘ sl measure for determining and cross-
checking PAH concenﬁnat ne . /’Pblygyc11c aromatic: hydrocarbons would
appear in the GC/MS sca oféthe base-neutral extract

The PAH. te;’sambles_was'determined by the same general.

DOE method Sfor so %)samples{ The optional HPLC analysis'step was

performed for of the PAHs of different ring sizes.
Volatile aromatics in water were determ;ned by use of a purge—and-
trap procedure followed by GC nnalysis A photoaonxzat;onxdetg;tor was

vsed following passage of the volatiles through the GC.
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Pentachlorophenol concentrations in water samples were determined by
the Sep-Psk method which ﬁnvo;ves acid@fication. passage of the water
through an activated Sep-Pak, elution of the Sep-Pak, followed by HPLC

analysis.. Purther discussion of this method is provided in Appendixz D.

Quality Assurance and Control

A quality assurance/control program was instituted for the laboratory
analyses of s0il and water samples collected at théhbort Quehdéll pro-
perty. The program included the use of three technjques: '

. replicaté analyses for the mineral (inorganicd_comstituents,
2,4,6-trichlorophenol, pentachlorﬁ\henol benzo(k)fluoranthene,
and total PAHs to determine thé<:~}ar$ve or absolute error in

O\

e spiking studies to defxne the accuracx‘of the results obtained

replicate analysis

on the mineral paramete

: S
. sur;ogate-blind spiking fh\ Régzo(k)fluoranthene and 2, 4 6~
‘trichloropheno efine fhe,accuracy of data generated for

these paramgtergT\s},_i\\T.
. Q//\\.
The results of the '‘wepli¢ate analysis and spiking studies are pre-
sented in Apg/pd&rfn‘\\Appang}& D-1, which reports thejreplicate'analy-
% results obtained for the mineral parameters are
in spite of the lack of established control limits.

gis, indica

highly repfod
The relative ¢€ s for the organic parameters indicated that the
methods'herformed effectively, excapt.iﬁ the case of 2,4,6-- '

trichlqrophenol. A large disparity between duplicate analyses for thé
2,4,6-trichlorophenol indicates that the "standard” analytical method-
ology used ‘for this compound may need to be modified if extensive moni-

toring is undertaken on the property. Spiking results presented in

12
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Appendix D-2 for the mineral parameters indicate that the data for these
cdmponnds is highly accurate.:iAépendix.DeB bresents data for the surro-
gate recovery of benzo(k)fluoranthene aﬁd 2,4,6-trichlorophenol. These
data indicate that benzo(k)fluoranthene was present in some of the sam-
ples making it aﬁ-inappropria;e choice as a éufrogate blind spiking com-
pound and that some samples had a large drganic matrix which posseésed an

affinity for Z.A,G—trichlbropﬁenol, interfering with the extraction

/
<

-The three 2,4,6-trichlorophenol recovery g:}ﬂnggE:qh indicated an

process.

interference were either within the control limit bounds o ,slightly
below the lower control limit. These resgf%% indicate t;;t the removal
of tﬁé selected compounds is less than qg%iip&tive (100 percent) by the
'extraqﬁion step of the analytical metﬂqgfg\ggis result is neither sur-
prising nor a flaw in the experimental £:§i5n1 It indicates that either
the analytical method requires tgggi:g“ to ;:5Qppropriate for gathering
quantitative data, -or the data{Q?QS‘Ef:be\ES:rected for recovery of
2,4,6-trichlorophenol. . \k\\/f//‘~4f '

L <
_ /

-~

13
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3.0
GEOLOGY

The Port Quendall property is located on a de{zzallluvial'fan complex
which:developed st the original mouth of May c£€?£\q£::4 it flowed into
Lake Washington. The creek has been diverted several mé! and since
1969, it has flowed in a south-southwesteciyzdirect1on across the eastern
side of the delta/fan, entering Lake Uagé,J;tonyat the southern end of
the Barbee Mill property. This property /{;é;ted immediately south of
2
Prior to 1916, about three uﬁfterswquFhe delta/fan area exposed -

Port-Quendall. : ' .

today was below lake level. 1In at yean,&phe sh1p canal was cut between
Lake Washington and Union Lake, tenuiilns in the lowering of Lake Uash—
" ington from 22 feet to eet above ea level (Liesch et al. 1963).

L4
has been done to ac mégggii:ux

This éxposed much of g’ de a.\::F d since that time'considereble filling
the property. ' '

The May Cres plex consists of sands, cldy. silt, grav-

el, and in s e/T—'ht\?qf. sbundant peat interbeds, ell overlain by
recent £il¥,

Qurce materials of the natural deposits include drift and

till units inc thie creek.

A cross section drawn roughly on & east-west axis through the center
.of the property is provided in Figure 5. (The location of the cross
section is shown in Figure 2.) As can be seen in the figure, there is

too much variebility in the materials composing the delta to correlate

14
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1ithology between the borings used to construct the cross section. _
Highly varisble lithology is £ypical of a}luvial fan/delts complexes'
where braided channels eontinuoust meaﬂder back and forth across the
surface, depositing lenses of gravel and coarse sand'in channels and

finer materials along the flanks, creating an irfegular stratigraphic

record during the course of deposition.

It'is postulated that the May Creek delta/fad/}f\hnderlain by the
lower clay unit described by Liesch et al. (1963) (cl on Figure 6).
Lxesch suggests that this unit is relatively w desi ;\3 in northwestern
King County. It outcrops to the north of . the Portp::ehdal property on

Mercer Island and the mainlend.  The unxtlﬁﬁierlxes the southeastern arm
of Lake Washington and Mercer Island dj pIng tly westward along both .
its upper and lower contacts <i;\\ //“p _

The: lower clay unit is approxxmately 5;\\Eqw/th1ck and is composed
almost entirely of gray, blue, nd brownqglay and.silt. The unit is’
thick bedded to laminated and wes~depo 1 or the most part in standxng
water, with the clay bexng locally\vnr ed. Wells dr111ed into the lower
clay .unit in northwest 5:ﬂ§‘unnty afevxeported to yield little water.

It appears that the un{tfzzhsln& an aquitard, inh1b1txng the dounward
movement of water frn&Lyoung ed}men;s

Thetopa:/}h&ctnegé?:;\bqvfuay Creek delta/fan is not yet known the
delta/fan wa P trated during the drilling program. conducted for
this stﬁdy.
up t0-6i feet
delta/fan either s

unit is?hof shown on the cross sectioqs generated from that program. .

A™grevioug Sxploratxon program (Twelker 1971) with borings
Mot appear to have reached the bottom of the

a stratigtephic unit similar to the lower clay

Twelker (1971) indicates that the delta/fan can be divided into at

least an upper and lower unit. He has described the upper unit as a

15.
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loose to medium—dense sand with thin laygfs of peat and silt. The lower
unit consists of dense sand with gravel lenses and no peat. Based on
this descrxptxon. borings conducted for the current study were located in

the upper unit of the delta/fan ¢

.Tfench T-1 cut across the origihal May Creek channel on the east side
of the Port Quendall property (Figures 2 and 3). The log for this trench
clearly defines the margins of a channel containiqﬁE}iay. sand and gravel
lenses, and abundant cultural debris including r Qragments, bricks, and
- wood. The delta deposits flanking the channel’, el1 _as the channel
itself, appear to be overlain by a relatively re;:::\}g régate £ill

~ .
averaging two feet in thickness with a th'”}kilt layer at the surface.

Trench T-2 was located near the ¢ te}\pfféae old May Creek channel.
The stratigraphic relationship betweéen :%b channel and £ill deposits in

this trench was similar to that of trench-T lgure 3). Mobile creo-
‘sote began to seep from the waIl Z\QE::everal levels throughout the
time that the excavation was ope

) Irench T-3 was sxted g the caQ}er line of the original May Creek .
channel. The log foc/i oea. h shods the somewhat irregular but dis-
txnctzve erosxonal eonkuct' e, annel with underlying delta/fan -

deppsrts (Figure 3). Chan deposits exposed in the T-3 excavation con-
_sisteé of .sand - me;:;:f;hd tar fragments. Mobile creosote seéhed

from Ehe chaxéf’s:zt\;éﬂ_of the walls of the trenéh §urin; ghé time that
the excava 6§:uas exp skd. An iridescent sheen appeared on the surface

of 5ro§ndugte umulated in the floor of the trench accompanied

by a heivy hydroca odor. Channel and delta/fan deposits in the
trench were covered by & 2- to 3-foot thick mantle of fill consisting of

silt and wood fibre shavings.

16
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Trench T-4 was positioned to determine the type of fill;bf possible

_contaminants presént in the afea reported to have been used for.indus-

" trial fill'from the Pacific Car and Foundﬁry Company. The log for T-4

(tiguié.é)_shows a variety of semi-stratified fill materia1§ including
gand, tar fragments, metal, brick, glass, and wood fiber. In addition,
mobiie_cteosote séeped'from the walls near the south end of the trench at

the time it was excavated. It appears that undisturbed delta/fan
a

: déposits consisting of sand and gravel with clay 1 ‘;es occupied the
lower ‘s to %2 of the trench between upproximatizf/£2:£ion 0 and Station 42

-(Figure 4). A seep or spring line is present lngg\Qif;Qsp-of the

undulating contact between the delth/fan and overlying 4&}>materiai near

the south end of the trench.

.Bofin;~BH—5 was located approxiﬁafé <::T'ﬁee£ from ﬁhé south'end of
Trench i—a. Contamination was noted as deep as. 20 feet in that boring.
By extrﬁpolation. it is conceivable that Eqn::hination ﬁay exist to at
least that depth in permeable :i;T;I?‘telgy'Trench T-4, having migrated
from upper hdr._-iz'ons.' On the basi \:‘:{?J&:’gs in Trench T-4, it would
appear that contaminated fill coverg mich of the area nmorth of the -tank
farm (Figure 2). f\/ : ST
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4.0
‘HYDROLOGY

Groundwater hydfology characteristics may-va:@‘qgfoss the Port
Quendall property in response to the varzabxl £ylin\\ﬁe stratxgraphy and
lxthology of the May Creek deltsa/fan sediments. Howeve§<;>pme general

trends in the groundwater regime can be 1¢éntxfxed

_ / '
Rechar;e of the 5tounduatet nquxfeq\::zyéghproperty occurs primarily
dra

in the upper reaches of the May Creek _agn\pasxn. which covers ap-

|

proximately 8100 acres (CH,M-Hill 1977). Howeyer, some recharge also -

_ 2
occurs by infiltration of precipitatiom.that falls directly on the site.
The sﬁrface_of the groundwater tab : gn_ roperty slopes toward the

norfhiest. and varies from a mappe elévatxon of almost 19 feet near the
site of the former Rielly—Tar and chemxtal Company still house to about

15 feet at Lake Washi {}on"ﬁ;gpre 7) This results in a groundwater
~surface gradient of{é\:e\JA2/fee:7h11e (0.0079 foot/foot) vxth a total
‘hydraulic head of about\6 feet across the property. Based on an e;am1na-
tion and teview;o£~the.loeei\geology. the stratigraphy e;posed in explo- -
ration bori;}i&i"ﬁ\{%:\study'of the depositional environment of the May
Creek deltd/f it is}ipterpreted that groundwater discharge is into the .
sub- bottom ;;\xé:z:fijyi;gton in the near shore environment.

' Although the groundwater surface on the property is generally uniform
(as indicated by the generally uniform pattern of the water level surface

contours), there are some varistions. For example, in the southwestern

18
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- portion of the property, ﬁear boring BH—12; thé groundwaper surface con-
"tours become closely spaced énd skewed toward the shoreline of Lake Wash-
ingtqu(Figure 7). At thisllocation, the groundwater gradient increasg§

to about 95 feet/mile (0.018 foot/foot) and may reflect local semi-
.confiQed gfoundﬁatér conditions resulting from the variable nature of the
delta/fan sediments. In the northeastern corner of the property, the
water-level contours are iess ¢losely spaced resulting in a lower
" gradient of about 19 feet/mile (0.0036 foot/foot). This varistion may
also be caused by the variable nature of ;he sed'_eﬁts;
| NN

A study of the coefficient of transmissibilgi; acrdgs the property,
as calculated from pump tests at'selectedjazlls,.iilqstrates.the vari-
ability of local groundwater flow. Trapsm{ssiBility of an equifer is a
measur§ of the rate of flow of water _jen;flo a unit hydreaulic head
through a vertical strip of soil one fo;? 'gﬁ. In generﬁl. relatively"

- ;tih\tgtes of groundwater move-

high values of transmissibility jndicate

ment. - Table 3 lists the calculet of transmissibility at five
selected wells on the Port QuendalI\prdber&y.
saturated thickness provided in the borxng logs and estimates of repre-.
sentative porosity fo;/}h’"tedxmentsb\;he velocity of g;oyndwater travel

at each boring was esyima Sted j-As. indicated in Table 3, the estimated
£

Based on estimates of

groundwater velocitles résg the site vary from -about 7 feet/year to

almost 60 feet/year ;;:\1{ftt§;atest near the center and southwestern
y .

:portibn'of the t
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5.0
HAZARDOUS MATERIALS

The following section‘ptovides a preliminary,evdluation of the loca-
oils and water of
__the Port Quendall property. The purpose of thxs 1nforne§ an ig to guide
the development of conceptuel remed1a1 act&ons for the prﬁperty

&y

As discussed in Sectxon 2.0, 134 5011 semplex from the Port Quendall
' property were screened for PAH /A\EEht:atxons by an sbsorbance tech-
-nique. This techn:que provided ;;eﬁ(gctxve method for determxn1ng
semi-Quantxtetxve PAH levels in a er;e number of samples. Teble 4 pro-
vides a quality assurencn«qupar1son of-sxx soil samples simultaneously
analyzed for PAHs by ‘Zf'btegp&:en technxque and the DOE gravimetric

method. The PAH conce {3'1 détermxned by the absorption and DOE

metho&s dgreed within ¥ fackor of thtee for four of the six samples and

- within a_fecior' emaining two samples. Agreement within.a

PAHS){ and potential ncerteintieé-ig the screen concentrations are taken
iato eccount; The agreement between the methods for the one sample with
greater than 0.1 percent PAH was particuleriy.good. The PAH concentra-

tions of three samples determined by GC/MS scans (Table 4) are much lower.
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than the results of the other two methods. This could be indicative of
the uncertainties of quantitative analyses by GC/MS without analyzing

standards for the compounds of specific concern.

Table 5 lists the results of the absorbance screen for PAHs and
FPigure 8 presents a spatial plot of these oata. The highest concentra-
tion of PAHs was 4.8 percent (weight percent as benzo(a) pyrene), found
at a depth of 4.5 to 6.feet in borehole BH-1. Thijj}orehole is locnted
on the. northern end of tne property. 'Polycylic Aio@atic hydrocarbons nt
concentrations equal to or greater than one pg{;éht were present in some
samples from all of the borings and trenches except in™ he}southeastern'
(boreholes BH-10, BH-11, BH-12, BH-14, anﬂl‘ -15) and extreme western
(borehole BH-2 and trench T-2) portions/of the™property. ' Soils with a
PAH concentrat1on of one percent (when\goreg ran 400 pounds of material

are present) are defined as "extremely- h:hq\éijf>uaste" by the DOE.

It;is possible that signifiég;;:zgfrn rface concentrations of PAHs
could be present in borehole BH- Afn;i;;%ample taken from 1 to 1.5
feet in this hole had a PAH concjgtration of 0.63 percent The actual
concentration could be gher beceuse;>f analytical uncertainty or a
'beterogeneous occurrenca’n?iﬁans in this zone. 'Additional samples from
trench I-2 could alsg fnvea1/§13n1f1cant PAH concentrations since one of

the two .samples collectad é;om the trench has a concentratzon of 0.50

percent.
Tabies i on-PAH priority pollutants and other compounds .
detected in. th fasiples. Based on GC/MS scans, aromatic hydro-

carbons with two a hree aromatic rings were present at levels of ap-
proximatelj 100 to 2000 mg/kg (ppm) in composite soil samples from bore- .
holes BH-7 and BH-9 (Table 6). It should be noted that two .and three

aromatic-ring hydrocarbons are not considered in the DOE definition of

PAHs because of their lower toxicity relative to higher ring compounds.
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The detected two-ring compounds were napthalene, 2-methy1naptha1ene,
acenapthene, acenapthylene..anthracene,.end fluorene. The detected
_three;ring compounds were fluprenthene and phenanthrene. Napthalene was
the compound pfesent at the highest level in the sempies. with concentra-

tions of 1139 ppm (0.11 percent) and 2168 ppm (0.22 percent) in samples

from BH 7 and BH-9, respectively. These concentrations should be regard-

ed as only semi-quantitative since standards for the sgpecific two-and

"three-ring compounds were not run with the samples

Volatile organics were detected by GC/HS ’ih\n\\\a;spm coneentra—
tion range in the composite soil samples from BH-7 and ~9. (Table 6).
This 1eve1 of volatile organics was also y{;sent in the sample from the
.18 to 19.5- foot interval of BH-7 (Tuble‘4 . 1he volatile organics de-

‘_ tected in the semples included five arvmatic c0mpounds (benzene, toluene,

xylene methylbenzene/styrene, ethylbenz\ﬁe‘\:zi methylene chlo;xde) and
one halogenated aliphatic compoupd (methylene ;ioride). :

A

eq%}n.ﬁhew 0il samples include:

Other non-PAH compounds dete

‘e acxd—extrac ab é'“henol1c compounds at the ppm level (the prior-
ity polluten Zfﬂ\hqpethylphenol and two non- pt1or1ty compounds)

® base-neutral ;‘ ractable non—eriority compound at the ppm level
(dibe ) : '

Other tentatively identified comﬁounds from the GC/MS scan of tﬁe'com—

posite soil samples are ineiuded'in Appendix D.
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Except for halogenated orgahicé. the DOE hazardous waste criteria do
not specifically address non-PAH compounds. Criteria for definition of a
rdangerous waste” cr_"extremely.danserous waste” exist thet are based on
total equzvalent concentrations and quantxtxes of mixtures of chemicals '
based on their carcxnogen:c .and toxxc properties. Wastes exceeding 400
pounds that contain halogenated hydrocarbon coacentrations of 0.01 to 1.0
percent are concidered to be a "dangerous waste" ﬁfhthe_state. Composite
goil samples from-BH-7 and BK-9 have only 0.002 enﬁ' 004. percent, re-
spectively, of halogenated organics (methylene//ﬁl ide).

& .

It does not appear that the field exploratxon progt ached the
bottom of contam1nat1on on the Port Quendle‘property Levels of PAH -
epproacblng one percent ‘were found at‘;}e 41 G’to 23-foot interval of
,borehole BH-5. Twelker (1971) found hydr bon odor near the bottom of
holes drilled to a depth of approxlmatei\\io'stet. although tbxs could

have easily been the result of c ntamination c:;rxed down from much

higher horizons. ' \\:F;:;P
WATER \/

Based on an analypis”ofliporganic constituents (Appendix D), the
& TN : .
oﬁe§&g}f§‘£:e§h (i.e., low dissolved s0lids) and

groundwater on'the
varies in hardness from od%rately hard (61 to 120 mg/1 of CaCO )-to
80 mgxlvpf Caco ). The pH of water varies from
slightly alkal1ne (7.8).

very hard (more.

slightly aci

' _Tabie 8_ii S bhe sults of the organic analyses of the water
samples: and Pigure rovides a spatial plot of these data. Polycyclic
aromatic hydrocarbons were present in all 12 groundwater samples from the
propertf. ranging in concentration from & ug/l to 23 mg/l.
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The DOE uses water quality criteria recommended by the U.S. Environ-

mental Protection Agency (EPA) in the November 28, 1980 Federal Reglster )

for thexr evaluation of potentxal pr1or1ty pollutants in water (personal

communxcatxon, G. Brugger, DOE, August, 1983). The EPA does not have
recommended lxmxts for PAHs, although toxxcxty and r1sk—1eve1 data are

presented.

Polycyclic eromatic hydrocarbon . concentrationi/greater than 1 mg/1
were present in water samples from wells BH-5, BH-5A, BH-8, BH-8A, and
BH-2A. With the exception of water samples froéanells\EH-ZA and BH-12,
groundwater containing more than 100 ug/l of PAHs occu:r\B 1n wells where
soil samples had more than one percent P “; In uells uhere soil samples

were found to have less than one percent’PAHs,,the correspondxng water -

samples contained less than 100 ug/l of séf ompounds (Figure 8) In

general, PAH concentrations were higher I shnllow groundwater then in

The PAH concentration in the water)i}mpii from well BH-2A (2.64 mg/1)

deeper groundwater samples.

appears to be anomalously high. SQQ from boring BH-2 had very low PAH
concentrations and wate;,fqu‘well BN- 2 which is adjacent to well BH-2A
and screened at the/sametﬂ‘ th 1nter;§i had a PAH concentration of only
5.7 ug/l The anom o‘}ly Lgh va e could. poss1b1y be the result of

Cross- contamxnatxon du plxng

The PAH n 1n the: uater from BH-12 (745 ug/l) appears to
be hxgh rel§1¥/e to the

percent maxim

ow soxl PAH concentratxons in the boring (0.004

gh PAH concentration in the water could be due
to migration of t ompounds from up—gradient sources along the old
May Creek channel. The high concentrations could also be a result of

cross—contemxnatxon dur:ng sampling.
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Volatile aromastic hydrocarbons wéré.present at detectable concentra-
tions in 8 of the 12 groundwater samples. Benzene, .toluene, aﬁd xylene
(BTX) concentrations ranged from several ug/l to approximately 17 mg/1.
The concentrations of esch of these compounds were generally equal to or
;réatér than 1 mg/1 in samples from wells BH-5, BH-5A, BH-B; and BH-8A.
It should be noted that boreholes BH-S and BH-8 had the highest soil PAH
-concentrations. It is possible that‘the-high PAH vaiues were qﬁse:ved as
a resqlt of their extraction from soil by the BTX tion. The absence
of detectable volatile organics.ih the water sample’from BH-2A “is further
evidence that the high PAH feadink for the saqégiﬁ}s afromalous. .
Five of the groundwater samples werf{’é:!yzed fo;,pent;chlorophenolp'

Only fhe_sample from BH-8 contained a de tapis concentration of this

compound (86 ug/l). 'No concentration Limit, ;é& aromatic hydrocarbons
or pentachlorophenol have been promulgatedagi;:ff EPA for freshwater

aqpati§ life or human health, although toxici

4nd risk-level data have
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Table |. MONITORING WELL INSTALLATIONS

Total Ground  M.P. i Monitorad

Depth Elev. E lev" Dia. Interval North East

Vel (f+) () () (in) Material f4) Coordinate Coordinate

BH-1. (9.5 3.4 2342 2 . P¥C 5-1_9.5 197,782 1,662,516
B2 19.5  20.8  25.47 2 PYC 5-19.5 . 197,633 1,662,767
BH-2A 20.0 20.8 25.06 4  Stainless  5-20.0 197,630 1,662,762
BH-5  32.0  32.3 0 25.64 4 PVC 13-23.0 7,473 1,662,136
BH-5A 0.0 233 24.38 4 e - 5-10.07 (97,406 © 1,662,136
BH-6 19.5  20.0 21.85 4 PVC a-:a{g/\ 197,406 1,662,227
BH-8  24.5 23.4  25.12 A PVC 13-23.0 197\;42\ 1,662,426
BH-8A 10.0 23.4 . 23.64 4 PVC 5410.0  197. 336 © 1,662,426
BH-10 19.5  21.5  22.50 4 PVC <s;; S 197,331 1,662,981
BH-12 23.0 21,9  24:39 & PVC - I97,IO6. 1,662,862
BH-12A 100 21,9  21.41 4 PYC roo 197,106 . 1,661,855
BH-15 19.5 21,9 21.70 2 PVC 51957 196,970 1,661,514
Q\\. - _
\ /; 7

Note:. Parentheses with- coordinates md-cafes survey by ¥WCC personnol All other
- survey data obtained by Ken J. Oylor‘.\\C'E & LS ‘#5524, ’

SN

M P. denctes measurxng/pomm 1Pp_pf instal led casing used for various hydrologlc

measurements.
| - \_(\\/ NS

N

“/
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Table é. ANALYTICAL METHODS USED FOR THE ANALYSIS OF SOIL AND WATER®

Screen

SAMPLES
Number of
Parameter : . Samples Method
sorL’
pAHb Screen : ‘ 134 . Absorbance of extract
Total Soil PAHs 6 Appendix’G of 173-303 wac®
. -(3255}\\\\\_ .
Volatile Organic - 6 eMsL-Lv® Nog\l’ 11/10/81)

Priofiﬁy Pollutants . 2 Composites (allf// EMSL-LV No. 2 (11/10/81) for
' : - fractions), 3 sgm-{_ eXtrfaction; EPA methods 624

ples (base-neutral
extract only)

WATER

y o .
PAHs 12
Volatile Aromatics 12
Pentachlorophenol S

Calcium
Magnesium
Potassium
Chloride
Sulfate
. Nitrate-Ni

PR :

Total Alelinity 32
Conductivity . N
Sodium - . <:\“/} 2.

and 625 for analysis

Y
<

pendix G of 173-303 WAC, 3/83
PA Method 602 . '

. Sep-Pak Method
\ EPA Method 150.

\./_

EPA Method 310.
EPA Method 120.
EPA Method 273.
EPA Method 215.
EPA Method 242.
EPA Method 258.
EPA Method 32S.
EPA Method 375.
EPA Method 353.
EPA Method 420.

HN D RN

¢ Washington State Administrative Code.

d

. Boring and_tr;::;\fgil snﬁples.

b Polycyclic aromatic hydrocarbons.

28
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Table 3. CHARACTERISTICS OF GROUNDWATER MOVEMENT ON THE PORT QUENDALL

PROPERTY’

_ ' : _ - Bstimated
Well Transmissibility Velocity,
Number . gpd/ft ft/yr
BH-2A . 104
BH-6 453
BH-8 . .. S 76
BH-10 : 250
BH-15 484
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Teble 4. CROSS-COMPARISON OF PAH CONCENTRATIONS DETERMINED BY DIFFERENT METHODS

‘Sample (Concentration % by weight)

Mo thod BH-2/D-2  BH-4/D—4 BH-6/D4 BH-9/D-7 BH-I0/D-5 BH-11/D-8 BH-7 Comp.
Absorbance . .
Screen” 0.057 0.46 0.03 0.06  0.0064  0.02 0.74-0.97
DOf Method ~ 0.002 0.4 0.01 0.03 0.002 0.01 —
6C/S o -

Zor3

asromatic rings) — 0.045 —_ - 4—- . 0.30
(more then 3 . . ~ . ) .

sromatic rings) — 0.019 - -,—/ ; - 0.0006 '0.08

(/x

Concenfrahon in *erms of percentage as benzoi\)'p rene,”

\

;’\\
\ i

\ Va4

| _\\<\

AN

(O
N _

7
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Table 5. ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)
' SCREENING OF SOIL SAMPLES FROM THE QUENDALL E’ROPER’I’Ya

cmm—

Boriné Sample Locationb ' Depth (feet) - PAH Concentration®

i

Boring Samples

BH-1 D-1 - 0-1.5 ~ 0.002
D-2 3-4.5 : 0.93
D-3 4.5-6 _ 4.8
D-4 6-7.5 L/0.002
D-5 7.5-9 0.001
D-6 1 0.004
D-7 1 \\f> 0.009
BH~2 D-1 L/0.001
D-2 0.002
D-3 0.003
' D-4 L/0.001
D-5 L/0.001
D-6 0.001
D-7 L/0.001
BH-4 D~-1 N . L/0.001
D-2 _ § 0.002
D-3 N Y . - 0.056
D-4 ’ : . 10.5-12.0 ) 0.44
12.9-14.4 ’ 3.4
: ~ y V'19-19.5 - 0.75
21.7-23.2. 0.041
BH-5 0-1.5 0.73
1.5-3 1.0
- 3-4.5 0.90
. 4.5-6 0.89
6-7.5 "~ 0.89
7.5-9 0.006
12.9-14.4 0.006
18-19.5 1.9
21.6-23.1 .0.71
BH-6 3-4.5 1.0
D-2 _ 4,.5-6 0.023
b-3 : 6-7.5 0.94
D-4 7.5-9 0.01
D-5 _ 12.9-14.4 0.002
D-6 . 18-19.0 0.001
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Table 5. ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)
SCREENING OF SOIL SAMPLES FROM THE QUENDALL PROPERTY"™ (continued)

. Boring . Sample Locationb .Depth (feet) " PAH COncentrationc
BH-7 D-1 3-4.5 0.91
. D=2 4.5-6 "0.081
D-3 : 6-7.5 : -~ 0.74
D-4 7.5~-9 0.97
D-5 9-1 '0.88
D-6 0.001
D-7 0.001
BH-8 - D-1 0.86
" D-2 0.054
D-3 0.013
D-4 0.94
-D-5

o
w

BH-9

o'oo'sunqo-
F -3

OCOHOKHNKHO
O W
hf .

-
~

0.63

0.00%
0.002
10.002
©0.002
- L/0.001
L/0.001

BH-10 .

BR-11 0.007
0.017-
0.002

5
3
3
-6 0.002
s - -
9

D-4

0.003
0.003
D-?7 12.9-14.4 L/0.001.
D-8 ' ' 18-19.5 -~ 0.01
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Table 5. ANALYTICAL RESULTS FOR POLYCYCLIC AROMATIC .HYDROCARBON (PAH)
SCREENING OF SOIL SAMPLES FROM THE QUENDALL PROPERTY® (continued)

Boring Sample Locationb Depth (feet) PAH Concenttationc
BH-12 D-1 - 1.5-3 0.004
D-2 3-4.5 L/0.00X
D-3 ' 4.5-6 . 0.001
D-4 _ 6-7.5 0.003
D-5 12.9-14.4 0.001
D-6 " '18-19.5 0.003
D-7 ' _ 21.9-23. L/0.001
BH-14 D-1 0.022
D-2 0.007
D-3 0.007
D-4 - L/0.001
- D=5 ~ 0.009
D-6 . L/0.001 .
D-7 L/0.001
BH-15 - D-1 0.004
D-2 0.008
D-3 0.002
D-4 L/0.001
D-5 L/0.001
D-6 0.002
D-7 -0.001
BH-16 - D=1 0-1.5 0.004
D-2 1.9-3:4 1.1
3.4-4.9 -0.001-
4.9-6.4 L/0.00Y
6.4-7.9 - d :
7.9-9.4 L/0.001
9.4-10.9 L/0.001
12.9-14.4 : L/0.001
- 18-19.5 L/0.001
- Irench Samples
T-1 1 39.1 2.5 0.67
2 39.1 3.8 ) 0.73
3 39.1 5.0 ’ ' 0.008
4 31.9 4.4 0.37
- 47.8 3.1 1.3
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Table 5. ANALYTICAL RESULIS FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH)
SCREENING OF SOIL SAMPLES FROM THE QUENDALLPROF’ER‘I’Ya {concluded)

Boring. Sample Lccationb " . Depth (feet) PAH Concentration®
-1 (cont.) 6 20.0 5.6 . 0.002
. 7 46.9 5.6 ' L/0.001
8 39.1 1.3 L/0.001
T-2 1 7.5 0.94 ~0.002.
2 6.3 3.75 _ 0.50
T-3 1 19.7 3.75 0. 32
: 2 19.7 5.3 0.84
3 o 19.7. 7.5 > 1.0
4 , 30.6 5.97 1.2
- _ _ 7 7
T-4 1 100.6 - 5 1.9
2 100.6 <;:fq\/f % 0.43
3 100.6 1Y 0.080
4 51.3 3. 0.28 -
5 51.3 - 5 ) 0.48
6 's1. 9 1.7 -

\/f
Screenxng by measurement of absorbdnce “of extract and comparison to
benzo(a)pyrene standards. -

N

b Peet:from southern e dA'S'P- t}ench.

of #.

' : L ' :
R 3 PAH by weight of\ggi:\\j/g;hija)pyrene; L/# = Below detection level

d 2

Sample not anﬁ
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Table 6. CONCENTRATIONS OF TOTAL P
DETECTED IN GC/MS SCANS O

AHS AND SELECTED NON-PAH COMPOUNDS
F EXTRACTS OBTAINED FROM TWO SOIL

COMPOSITES"
. Concentration (ppb)
Extract Compound BH-7 Comp BH-9 Comp
S . . .b , _ '

Acid . 2,4-Dimethyphenol 27,500 14,000

: 2-Methylphenol ] 7,800

4-Methyphenol L/4,000

Base/Neutral Total PAH gompounds 1,141,500

' (>3 rings) . )

Acenapthene 159,300 515,000

_Fluornnthege . 166,800 368,000

Napthalene /189,000 2,168,000

Acenapthyleneb 71,500 ° 185,000

Anthracene 74,400 258,000

Fluorene: ,500 279,000

Phenanthrene 04,300 1,061,000

Dibenzofuran 72,900 " . 139,000

2-Methylnapthalg 265,000 1,083,000

. . : - b ) ’ .

Volatile Benzene 1,130 2,300

27,000 : 34,600

19,300 36,700

10,150 - 12,000

58,400 56,900

. s a : . b
Pesticides in . 7 130
. cb 50

Only priori
. tants are listeq.
Appendix D. Two
sidered to be PAHs by the Washing

P tgnts and read
ther tentativ

Priority pollutants.

ily identifiable non-priority'poliu-

ely-identified compounds are listed in-
d three ring aromatic compounds (which are not con-

ton State DOE) are listed.

Possible poéitive matrix interference.
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Table 7. RESULTS OF THE SCAN FOR VOLATILE ORGANIC COMPOUNDS IN THE SOIL
sAMPLES® '

. ) Sample
Compoupd BH-2/D-2 BH-4/D-4 BH-6/D-4 BH-9/D-7°  BH-10/D-5 BH-11/D-8

. Benzene L/0.2 0.3 - L/0.2 2.1 . L/0.2 L/0.2

L/70.2 - L/0.2

Toluene L/0.2 L/0.2 L/0.2 5.2

Xylene L/0.4 L/0.4 L/0.4 L/0.4 L/0.4
Methyl
benzene : :
& Styrene L/0.4 L/0.4 . L/0.4 4 L/0.4
_ _ .

® Concentration in units of ppm; L/# Effg/tﬁb detection level of #.
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Table 8. CONCENTRATIONS OF SELECTED ORGANIC CONSTITUTENTS IN WATER SAMPLES

: Sample Concentration®:b (ug/1)
Parameter =~ BH1 ~ BH2 BH2A  BH5 BHSA.  BH6 = BHB  BH8A_ _ BH10  BH12 _ BH12A BH15 .

Depth 5-19.5 5-19.5 -10 13-23 - 8-18 5-10° 13-23 5-19.5 5-10 13-23 5-19.5
Screened o ' : :

{feet) _ }
PaR® 115 s¢ . 930 22,700 1839 12.8 745 6.8  10.4
Benzene L/1.0 L/1.0 - ' 94 7,000 14,000 24.0 L/1.0 L/1.0 L/1.0
Toluene ~ L/1.0 L/1.0 L/1.0 1746005 39 4,100 9,200 L/1.0 L/1.0 L/1.0 L/1.0
Xylene 2.0 L/Z.0 L/1.0 1 ,665 ' 5,200 4,600 5.0 L/1.0 L/1.0 6.0
Perita- L/10  L/10 - L/10 ' R — - -
chloro-

phenol

& L/e = Below detecilon level of #.

b The snmple name reflect the well from which the gample wa llec

ﬂg/l a8 benzo(a)pyrene, corrected for napthalene. by Washington State Dept.
of Ecology Method.
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) \ 4 BORING LOCATION
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(BH-3 ¢ BH-13 not drilled)
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INDUST.RIAL \\\\ SUHP SITE BH-2 &
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APPENDIX A

BORING AND WATER WELL LOGS




PORT QUENDALL ' .
Renton, Washington - Log of Boring No. 1.
/;md Hay 17, 1983  Remarks
pate L' Hcllow Stem Auger
1ype of Boring” c bl =
Hammer Weight-
- 3 : >
- : Nl B " - g o=
Sl B |F (g8 "MATERIAL DESCRIPTION 9 o<
- o - & : c.
g & @ g é 2 &
Surtace Elevation: 23.4 ]
| 6,002 FILL ¢
| 1 . \Jood_chips and Aggregate "C.g‘ /..-
‘ ) d— ] =
. © SANDY SILT (ML) : .
Olive-gray, occasional gravel.lenses, d_ 1=
n T distinctive HC odor throughoit ol e
2|t] 56:|0.93 ' AN ™ d-=| =
- . £, : _ .
- : Tw \\\ - ) o
—— . B "\ s - -: g—
5 3 24 4.8 IBecomes less sandy /™ oo -~ £ i=
- . . 1!‘ ~ —:: .':C-) .:__.
: . . . // ‘. - : =
- 4 8 | 0.002fwater }With some organic debris’ 4 -] Y=
ot ' L AV — =
j _ - N, s =
s|| oo N == |2
4 B - SILTY SAND (SM) 4- = =
: Mediur to Kine \2_0» hlt frequent ) - =
10~ peat lenses > some,.dcs'mctnve odor —_ =
{" - =
7 az Jens AR === e
. N o /‘::
-1 L“‘ 11— ~1 % i—
. -8 1=
T . < --l_-. § E
6 I 27 {0.004 =
UV N —
7 ' P at I s ] 2 [=
. e e% = 2 |=
15 . //\ \ —1- = a E
= < \ a0 — £ E‘
L &4 —
- .— ——.- .E =
\/ R I =
4 7|} 25 |0-009 =
' .[ "y Peat lens = =
20 ksowon OF BORING Z 19.5' .
Proj. No. 900294 ‘'Woodward-Clyde Consultants Appendix A-1
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Scale: 1:48,000

"°iect No.
800294

PORT QUENDALL
Renton, Washington

Woodward-Clyde Consultants

SURF{CIAL GEOLOGY MAP Figure 6
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,//‘\\\/ e g
. ]\\\ ’/,,._ BH 28
/ //Y \¢ BH-4 > |
7/
// . / ws—""" /

/
FORMER

/A . /
_ STILL HOUSE
[ o ron:??(q})“ / ./ S A ’
:' ;Y /\ FORMER ™ > \fA-....) !
| / 4 Ltynon / TNk T . BH-9 & /
/ S (LOCATION / ~ LEGEND:
P ’// / / '\. o \\ ’/
. /17N { ~ TRENCH ' ;
' B2 6 N \ BURIED 11
. ,g" P TAR CHANNEL' !
H~1T \&‘——-’\‘\ .= T ?
/ \\ \ ? T ‘/—I/ s nisncu
i RO (BH-13)
. ¢ L TRENCH
— S, ENC

\ X ; -
(N /
\ \ ) A S

- Approx. Scale in Feet

SHORE LiNE - =~ 15,5 =—— COKTOURS OF GROUNDWATER SURFACE

Project No. PORT QUENDALL :
B0029A Renton, Washington GROUNDWATER ELEVATION Figure 7
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L~ GROUND SURFACE

TRENCH FLOOR

- 5.22°W.
)] S 10 15 FEET

| | gcrowwp ' !

SURFACE MNOTE :

T-2 IS 25 FEET E.S.E. OF
AND PARALLEL TO T-1, STA,
IN T-2 1S CORRELABLE WITH
STA. 38" IN T-1.

BLACK TAR SEEPS
(APPEAR REDDISH AT
FIRST EXPOSURE)

TRENCH T-2

[ | |

3.22°W, —
70 FEET

f
'
'
1
1
1
I
]
I
[}
]
]

STA. 73 1S B} FEET
BEARING 110° FROM
BH-13 HARKER

TRENCH T-1

UNIT DESCRIPTIONS FOR T-1 & T-2

(D ORGANIC SILT (MH): Dark brown to black, highly plastic with abundant fibre debris [(wood).

(@ SANDY GRAVEL (GP): .Light brown to buff; 1 minus rounded grave! & sand aggregate fill.
Wood fibre along lower contact.
agn ®

SILTY SAND TO SANDY SILT.{(SM-ML): Gray to brown, damp, medium to fine sand, occasional
coarse lenses.
@ CHANNEL DEPOSITS:

Hottled clay, sand and gravel lenses interspersed with cultural
debris including tar, bricks & wood.

-
;,’; TAR FRAGMENTS

m SAMPLE LOCATION AND NUMBER

N.10°E. —
30 40 FEET

UNIT DESCRIPTIJONS FOR T-3

FILL: Clayey organic silt, black, abundant wood fibre
and rootlets,

STA. '0'' 1S 116 FEEY
BEARING 268° FROM
8H-13 MARKER

(@ SILTY SAND TO. CLAYEY SAND (SH-SP)}: Otive brown to gray.
occaclonal continuous thin sand beds. )

@ CHANNEL DEPOS!TS: Abundant cultural debris including
metal ¢ tar fragments, wood, and tar/seeps.
Pronounced offensive odor with irldescent sheen
on groundwater surface.

SAMPLE LOSATION AND NUMBER
LIMONITIC

SAND
TRENCH FLOOR
BLACK TAR SEEPS VATER
TRENCH T-3 Project No. PORT QUENDALL .
90020A Renton, Washington CROSS~—-SECTIONS OF TRENCHES Figure 3
T-1,T-2, AND T-3
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g
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MATCH LINE A

¢ ' S ma— TRENCH FLOOR —
% L sanpLES
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I Yo TRencH ax1S

: STA. "0 15 17 FEET
TRENCH T-4 BEARING BO® FROM BH-5

Project NT.[ PORT QUENDALL
B0028A Renton, Washington CROSS-SECTION OF TRENCH T—4

Woodwerd-Clyde Consultarts

Figure 4




I
A A’
N. 62 W. ’
30 .:
i l TANK FARM AREA ) l
t BH-5 | ‘ i
25 |- | ! -
- a) H —
: BH-b FlLL T }TAR
- ) b
L] ", ///_/ -
20 |~ ;
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- 3 LAKE . ODOR
L WASHINGTON !
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Co 151
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- [ ’// ¢
<
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w B ODOR
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.
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s CONTAMINAT{ON
L
I P
0 [.___ —__SEA ; _J
LEVEL
EXPLANATION
. NOTE: Refer to Figure 2 for
———— CONTACT LOCATION (APPROXIMATE) locatlon of cross-section.
Y WATER LEVEL IN BOREHOLE 0 so 100 150
o1t L J
% CLAY Approx. Scale in Feet
Vertical Exaggeration: 10X
SAND BH-7 BORING NUMBER
Project No. PORT QUENDALL .
. HC. HYDROCARBON 90029A Renton, Washington GEOLOGIC CROSS-SECTION Figure 5
Woodward-Clyde Conmutants _




EXPLANATION
(PAH ~ %) : SOIL

PAH(ft.) - ppb : WATER

) \ BORING | CONCENTRATION
[\ ~ BH-1 (PAH - 4.8%)
\ N PAH({5-19.5") ~ 115 pob
\\\\\\\\\ ; 8H-2 & (PAH - 0.003%)
" i 8H-2A PAHES“B'; - 5.7 ppb
! PAM{5-20") - 2640 ppb
BH-1 @ ! g
AN i BH-b (PAM -~ 3,42}
SN ) ' i BH-5 & (PAH - 1.9%)
AR \ : BH-5A PAH(5-10") - 5210 ppb
\\\\ . ? PAH(13-23') - 4240 ppb
\\\\ BH-6 (PAH ~ 1.0%)
\\\\ FORMER fb‘ : * PAH(B8-18') - 930 ppb
H- . '
INDUSTRIAL NN A gH_gAs . . 8H-7 (PAH - 0.972)
\ . .
Fiu N \\\j/ : BH-8 & (PAH - 1.83)
‘¢ BH-4 ' BH-8A PAH(5-10') - 22,700 ppb
/ S PAH(13-23"') - 1839 ppb
{ / J/ BH-9 | (PAH - 2.72)
S~/ BH- 10 (PAH - 0.63%)
~ s PAH(5-19.5') - 12.8 ppb
BH ! BH-11 (PAH - 0.017%)
\<::> TN / BH-12 & (PAH - 0.0042)
/dr ) : FORKER - ! BH-12A PAH(S-10') - 745 ppb
/Q\ Py STILL wouse PAH(13-23') - 6.8 pob
—— —- BH- 8 P / (;/" BH-14 (PaH - 0.0228)
- ~ _ BH- ~ 7 ~ - g -
/rormer “@BH-1L T 8A ¢ . ~o ; BH-15 (PAH - 0.008%)
’ \ ~ D PAH(5-19.5') - 10.& ppb
TANK ) /" FORMER ~ A" .
\ocation STk BH-9 / BH- 16 (PAH - 1.13)
S A\LOCATION / U TRENCH (PAN - 1.33)
S T-1
T ‘ . -
BURIED RENCH ¢ ;fgucn (PAH - 0.50%)
—~— . "TaR CHANNED' ,_._-——;
T -~ - TRERCH (PAM - 1.23)
Tt __,E ITRENCH LS
=T trench “’” 13) ¥ ’ a ' TRENCH {PAN - 1.9%3)
N -3 ! -4 '
o 50 loo 200 100
1 1 ] i J
¢ BH~16 P Approx. Scale in Feet
h J Project No. PORT QUENDALL ’
- - -- 00029A Renton, Wmshington [ CHEMICAL CONCENTRATIONS IN Figure 8

SOIL AND WATER
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\\ N -
N \
SN
A .
\\\\
N FORHER *#j\\\\\\\
SUMP SI - .
INDUSTRIAL AN SITE gz_g; .
FILL A
TRENCH NY .
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/ )
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\___/
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/ Project No, PORT OUENPALL
- - - 90029A Renton, Washington BORING AND TRENCH LOCATIONS Figure 2

LEGEND:
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(8H-3 ¢ BH-13 not drilled)
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H; m PORT QUENDALL L )
Renton, Washington. , L0g of B_O”ﬂg No. 2
oate Drilled. May 17, 1983 Remarks ' -
: L' Hollow Stem Auger :
1ype of Boring
pammer Weight.
| - H >
A I S - ‘ o~ 9 =
‘: El® |22 MATERIAL DESCRIPTION © - <
2 ° ° & 3 . @] e -
e | ©» © g . I 2 =
[=] ¥ - : -
: Surtace Elevation 20.8 o
FILL - .
J1 J- 52 < Silt, Gravel and black -5-;:-'; Y
organic debris == /'
. . —-—- J
g =4
. | -
- SILTY SAND (SM) y — | =
. 2 '33 0.002 - 0Olive-gray, damp, occasiona/l_«_ W e
. . . lenticular gravels and peat’ ™ = T°] &
-+ interbeds _ 4 \/ N
s — — 1 % =
> 3] 8 [(0.003 ' : _ - =
- - - L. 0. ny
. e =
Joalfla| < 471 &=
- 5 27 < -~ —P -:—
1 h =
10 ul =
- 47" /'.,:
. —= o |—
==z ¢ |z
6 || 10 |o.001 — " =
o | ——~— (& -—
=3 ¢ |=
15— ; — .=
Y -
] ’ < n -
9] —
- i E =
v |z
- ?T W < }rese =
20— X -
BOTTOM OF BORING € 19.5'
™~ -
T ‘
MO- 90029A Woodward-Clyde Consultants Appendix A-2




Mmt:.

PORT QUENDALL : )
Renton, Washington Log Uf Borlng NO. 2A
mled. June 2, 1983 , . Remarks
Type of Boring: 6" Hollow Stem Auger
Hammer Weight -
—T - T -1 & N
O T S - : ' A g =
£ Elx lxz# MATERIAL DESCRIPTION c il
Bl ez 7€ e s o
8 ' 4 = c
' Surtace Elevauion =
"1 ] ] : v/ 2/
MONITORING WELL 2A ''AS BUILT' DIAGRAM »-// )
] No lithologic log CEMENT -_// ,////,
or sampling B NTONIT.E P:‘,':‘- S
installation is BLETS - < " F 0°
- monitoring well ' _ g [~ C =
location 5.7 feet / )
: : L-TNCH 1.D.
A west-southwest of A A
, Boring 2 “ iﬁg’}{\ss
5 - : : \/’ - —
- SAND PACK - =
T _ AE
" 4=1INCH 1.D. =
] SLOTTED | A b=
SCREEN/ =
105 STAINLESS - -
- STEEL " (304) Y b
15~ - 1
20 - :
- \— BOTTOM OF BORING @ 20" CAP
Pros —
[0J. No. 90029A Woodward-Clyde Consultants Appendix A-3



med.
Type of Boring:
Hammer Weight

PORT QUENDALL .
Renton, Washington . .' _ LDg of BOl’ln_g- No. 4
May 18, 1983 . Remarks '
low Stem Aucer

4 Hol

— T | 2| ¢ N
“ 2 ~ T E_ . o -
£ | E g I MATERIAL DESCRIPTION ot =z
2] 5 |2 E ' S I
s 1717 S = = £

. Surtace Elevation. =
. Ea" J
4% FILL . Do & R

Silt with aggregate 5 n_Od -]
- oSN L

OC;; -

i > Co () [

- 5 C_ .
- C .-C F\"

' SANDY SILT (ML) 7 - I-

5. N = \
T 2 - Dark brown, occ'aS|ona)'Apeat lenses \\" == &
. | | ) | ‘.’" ’-:" et - -.:‘._ . - :
_ . LOg i . . ‘/,1 -./.( @ .

} \ < j__. P A

- . TN ’\7
TF!LL . f i “

- | S o T : 5

o 3|2 |o.0s6 CLAYEY SILT \ﬁ:\ ~ —= -

! Black, medium-h{gh}’;"\pi‘asﬁc, ——1 _ F
_ noticeable H'C.\%J'o:_r' and iridescent =1 2

4 18- o.l,_m sheen, some peat\"-} :: -é 7\.'1
- ~Nb == 2|
i . ) /X | — E -
TN = .|
J 504y |34 ( ——1 = |.-
' irhdestent throughout —=1 § 1.
15 / ——] ¢
—— & |
4 —-—— \(’ ’
i & =1 |7
- ' M (CH) _ |
46 I 7 lo.75 ' Brown, with occasional peat lenses -\:
v-\\-
20 — ’ \"\‘
L ,':'
!
. i -
7 2 Jo.o BOTTOM OF BORING @ 23' . [~y
rd ' ™~
P —
Proj. No. 90029A" ‘Woodward-Clyde Consultants Appendix A-4




f Project: '

PORT QUENDALL

Renton, Washington . Log Of Borlng NO, 5
'/:BTIH'ed May 20, 1983 - Remarks __
pa! of Boring 6'" Hollow Stem Auger
Type
Hamme' WE\ghX
j—""1 - H - 5 >
O I I " 8 - =
Z e |3 |2:¢ MATERIAL DESCRIPTION S =<
- =] o . —
Elo = | ¢ 2 3
. : Surface Elevatior: o
1 10 {0.73 FiLL ] -‘
T W Silty Sand (SM), brown, dry, -z
' some organic debris/rootlets J0 "
2|[] 10 .1.0 5 L /‘
1.1 - { R
1 3{] 16 |0.90 ) B I
_—a . <\‘/\ _-— .2
. . ~, —_— o
5=7 4 2'0 0.89 Becomes damp, pitch fragments andjack | == =2
- _ ) Water fibres, with notnce lz HC odor . ool
- m - e c
e m
o los SILTY CLAY (CH-CL) <u — =
43 2 ? Olive-gray, mediurto J»gh plastluty, B o
n occasional black flt?re\s &bruck fragments —=1 2
6{l] 34 |o.006 \ x — <
_ SILTY SAND <
10 Gray, meduum\oécoarse._,/dlstmct:ve === £
HC odor and i ®scent sheen - = _-_r'
\ ’}- =z
- //—\ . . 1
N X -
/ / ) }"_"\\ |
B \ \\/l//- \/’ -—_ . :
1 7|] 29 [o.006 & 7 1=
' . N N . |
15— ,/__\\ __\\" S B /:
~o </>—‘-.‘Cé}ncentrated contamunatuon d== 3 |=
[ . s =
. \ ‘Ndticeable HC odor and iridescent == 2=
heen; some rapid corporation == "=
R of 'ligl}ter fractions noted J== -§ -
8|(] 28 {1.9 |3~ .Fiﬁ? =
. : - — Concentrated contamination [REEN P
7 = §|=
CLAYEY SILT .to SANDY SILT (MH-ML) == T |=
h Brown, some odof ==1 ¥ |-
? -l- 1z o -~ BOTTOM OF BORING @ 23’ = |=
P —— ]
pij- No. 90029A Woodward-Clyde Consultants Appendix A-5




PORT QUENDALL

et .
|projec .
Renton, Washington LUg of Borlng No. 5A
med. May 20, 1983 Remarks ___
? pe of Boring. _U4'' Hollow Stem Auger :
Y . .
Hammer Weight-
] " - .cc. . >
Py C R = . ' < L=
£ A % ¥ MATERIAL DESCRIPTION - C S <
- © o .
2|l o > | . : : =) s
[~] =] . = c
Surface Elevation S
' . LS4 B
MONITORING WELL 5A ''‘AS BUILT" DIAGRAM > i i
- _ D A
N I_' 4- ,"“/
No lithologic log BENTONITE LS00 B Sl
or sampling SEAL P b
: . . - _ (SN s
- Installation is. a : Q{NCH {.D. E'“—x A
shallow monitoring well PVT BLANK il S
-1 4.5 feet north of - incrrs B een
Boring § o
— ’ ™ —. .
> N SAND PALK . =t
. P : =
7 4 /\ - :
; y </ L=INCH 1.D. =
- % PVC SLOTTED > —
{) N —
- ; 1=
10 —
-
15—
20~
mej- No. 90029A Woodward-Clyde Consultants Appendix A=-6




et 5 _ .
f m—- PORT QUENDALL )
Renton, Washington Log of Borlng NO. 6
ﬁled May 20, 1983 . Remarks
?pe of Boring 6'' HolJlow Stem Auger '
¥
pammer Weight:
S| Ele|Eie  MATERIAL DESCRIPTION S| 322
£ 3 H _ g <
: ' Surface Elevation: -
' 2=
Yoge
- FILL -—JJ} ul
Silt and aggregate (1
- push for drill pad - _9.0-__? /
. C ¢ d
| /7 < %
- - Vs . - -—
T =
e e J \ it I
. -z
5 S }Black HC zone, dlstlnctxve odor\\ E—’;—f &
2111 48 {0.023 7 5 . -
s/ i
- B : -~— =
: SILTY SAND (sn\ N R
13 7 |0.94 ‘Gray, medium to c\arse c:asnonal J==1] =
clay lenses, noticéable B¢ odor o] T
a \\ c—-_-e—‘f-‘ .
4 16 [0.01 ‘\ > ~ - —_
- J - /\'-.. ‘j - -:: :’_
10— NS e’ - =
\\/ =i -
d - N ¢ 47 /T:
g X S -
/-. ‘,_\E \‘\'> -8 :
/ P4 ‘;-’,..\ ' =] 2 |=
——] ©
1 S’%.LTY CL’/‘-\Y“'ttﬂ-CL) —1 = =
15 8. 10.002 B’Pom,goccasxonal peat lenses =l e -
) ==z & |—=
15— f\ \ i g =
E < S N QP
. . ——d £ |
- £ |—
- : - — ) :
- ". : —
4 6}l]l 3 {o.001 p—
20—~ l\ - o -
BOTTOM OF BORING € 19.5'
P"i--NO- 90029A Woodward-Clyde Consultants  Appendix  A-7




PORT QUENDALL

4 . t .
H project: . _
Renton, Washington LOg _Of BU”"Q. NU. 7
"a‘/e-[-JTl-lled May 17, 1383 Remarks -
?pe of Boring: &' Hollow Stem Auger
Y
pammer Weight -
RN MATERIAL DESCRIPTION S =2
- o o) : L @]
g :7 K- § | ;-I- = E
' Surtace Etevation: S
FILL -- -
. Silt with gravel, silt pushed for drill “-= .
pad —_— L -
_JD_ALE-C .'A
7 With gravel bos 0 -
gL
10 | (cH) - o
CLAY (CH .
41 1 10.31 ' Olive-gray, hlghly plastlz/;famk - “;‘
an , - g
1 | I b bt B
2|2 jo-08 SANDY SILT (ML) 2 N~ e
- " Dark gray, noticeab}e AC odor. = — - |
and iridescence =/ > — ~
d3{ifs (o7 e 7 d==] w7
- em . {.‘ — — 9 ’\‘.
T aflyr-sto.97 ~ 1250 &
o al /\ ~ 4. g '
- > — L—- : ]
10~ 3 16 10.88 PEAT: With c\ay, brown, “Mghly plastic, 2 B R
1 W noticeable HE odor / === 2 “f"_
¢ B O A
- \ ol 8T
\' ——
N SHB? SANb\(SM) N/ N
X’gr‘ay,,_mednum to coarse, —= ® '~
N no‘hcea’bie H&.§dor, occasional 4o \;,\
S <ge\t z(g.nses\ S =] »
4 6l 34 {o.001 < : e 2
'“ i\/ . i
b <4— Peat interbed <== L"\
. -]
4 7|{f 44 {0008 With HC odor- d==1
20~ : k —
BOTTOM OF BORING @ 19.5"
- .
Proj ' ; -
[[%3. No. 90029A Woodward.Clyde Consultants Appendix A-8




i ect: . .
pioj : PORT QUENDALL .
Renton, Washington LOg of Borlng “No. 8
ﬁlled. May 19, 1983 : Remarks .
1ype of Boring 6'* Hollow Stem Auger
pammer Weight- . i
P‘—:’kn o 5 . - >
o A N : : G =
S| B |5 |Ee2 MATERIAL DESCRIPTION S 53
4 © ° e g . o o) w -
gl v | H : I 3=
o : —
Surface Elevaton. L
{1 ]]] 36 jo-86 FILL 1=—
_ﬁ . Sandy Silt (ML), dark brown, damp —_—
T 21|} 53 [o.054 ' 4--
i || f> — —
s Lol
' SILTY SAND (SM)’ : _ = -
.01 . .
43 0.013 Olive-gray, medium granned,;’,d‘?s.zint ive - _._..-4 /‘
a HC -odor and iridescent sheen - RN
571 4 4 - : — = =
19 |03 CLAY (CH): Light gray, pighly plastic ™~ <
- - e - [
_ SAND- (SW): Black, HC gdot and.sheen a
45 | hbo.2 CLAY (CH): Light gray ~./ / &
B I CLAY (CH): Brown _\\'\ \L ' -
6 J 30 |1.1 . \ - — 5
4 i - SILTY SAND (SM)- N 4o £
L " Gray, 30% ]l Horiceable HC odor and T
10— ate abundant brw&..ﬂ‘uid’~an‘q_f iridescent S '
sheen \~\\\;/’ // ~ _:' :
_ /\ \\~ 3 7 __'..:-
7] . ///’\ P v e
v R —— _
N _ S{I\.T\'\\C}}(}e‘(‘ea-ﬂ.) _ e [
7 12 .1.8 Light br0wn,\hi_ghly plastic, some p— /":
- . orgdnjc™debris (wood) —=] |-
15 oy Msmﬁsn)* _ | s |z
<' oe‘nish gray, 32% sand v b
- _ = =
. > |
- \ )/ X &z
T~ == &=
7 L - STLTY CLAY (CH-CL) , -1 =
8 19 1.3 ' Dark brown, occasional sand lenses —— "§ —-
" — &=
T T:'. -1;'- - . 4 % >3
22 4 TBecomes gray -
a2 T 27 10.042 |~ BOTTOM OF BORING € 24.5
P . B .
[rod. No.  90029a Woodward-Clyde Consultants Appendix A-9




(oject: PORT QUENDALL ' -

H P Renton, Washington . LOg of Borlng No. 8A
prilled. . May 19, 1983 - 'Remarks-_ e -
6" Hollow Stem Auger

pate o
yype of Boring:

Wammer Weight:
T 3 _ T
“ s « g - O =
£l B |F|EiE MATERIAL. DESCRIPTION S i
£ H ° e« § o L=
g% = | & £l @
| ull Surtace Elevation: =
‘l"'.-/d
MONITORING WELL 8A "AS BUILT'' DIAGRAM - D{ el
- : Y
- No lithologic log BENTONITE e
- or sampling ' SEQL = = .-
. . AN
i Installation is shallow / ] o
monitoring well 44INCH 1.D. N
N 6 feet south of PVE, BLANK - "
Boring 8 \ e
. . _ //\.} o :
- : ey SAND PACK >
i < \\\. 4 7

yd . L4-INCH 1.D.

p | ' \\\\;::j PVC SLOTTED

. \‘ . \\E\/ R . .A
~ ' BOTTOM OF Q:fyc g 10" . . | CAP

IIIIII&IIIIIIIIH

10

20— —

Prn < . y ; . .
wo. 90029A ‘Woodward-Clyde Consuitants _ Appendix A-10

-




'mct:

" PORT QUENDALL ' .
Renton, Washington LOg -~ of . Borlng No. 9
May 16, 1983 ' Remarks _ '

/'- .
Dale DVI“Ed-
Type of Boring:

L'* Hollow Stem Auger

Hammer Weight:

. - - ¢ - . >
w 4 \l.L T E — - . 8 - :
Py e g TEF MATERIAL DESCRIPTION 2 2=
£ E H & _ :
sl |= | § | £ el
. Surface Elevazion: =
[~ FiLL _ _ °—°o°—° ‘]
41 0.005 Silt, with some gravels ~T -
»} ¢ d L
= _ ] X
- TAR: Black, ‘distinctive HC odor b L -
2 1. —| B
. 1 7 with occasional cement fragmelr)o . 23 [
- bt — . :
SAND: Black stam with odor Ky -
Dl fe |2 N 2E
L “— —Wood - N
. . AN
5= l o '\\\\\/; - 2dE
Yol ' 1)
- - /(/ - . .T‘.*"
SEXIRLEEE x /) &
aul ’ { - \,'-.
B CLAYEY SILT (MH) \\ ——1. L
3 L jo0.014 - - 0live-gray, damp, soft, stinctive -—1 9t
N ER odor i N —— o |
6 W == & [+
9 1.0 == X
1077 L _>Brown peat’\ W ;'/\w === ERRS
,‘ :: =8 \ﬂ
- — < 1
- b" — § f=:
/ \ -
- o N7
H \ _:: -2 * \
4 7|]f 25 (0-03 | 'SILTY\iANIL\(SM) 4== \NP
Mediuni{o” fine, poorly sorted, ol
15— - /wstmctlve iridescent sheen >
' nd, odor in sand .
1 - . k ]
n }\/ i ’\
\‘—
- —— - -
: "CLAYEY SILT (MH) —_—— ]
: !
48 .l- :28 < Olive-gray, slight odor -— \:\
20— \_ S -
BOTTOM OF BORING @ 19.5

Proj. No. 90029A ' 'Woodward-Clyde Consultants

. Appendix A-11




eroject: PORT QUENDALL ' )
Renton, Washington Log of Boring Neo. 10
. L/':e’;)‘:;ed May 18, 1983 __ Remarks:
?a ¢ of Boring: 6" Hollow Ster Aucger '
yP : -
Hamme’ Weight:
T . 8 >
- [ e E‘- , . * & =
R EREENEE MATERIAL DESCRIPTION - ° =2
3 o e & ¢ o) W
g 0 o § _ E = 2
Surface Elevation. pt
1 20 |0.63 FILL | T
7 LL- Silty Sand (SM), olive- brown,
A - 10% silt, occasional orgamc N
2 28 [0.009 debris and gravels P IS
s RN
11 YR RE -
13 19 |0.002 é/\\ 4° '-z’
g Fater : N . )
i 22 10.002 Becomes gray, o/\’} ek _;
- j— ' with slight HC odof ,/ <4 s =
' - ' 4 B
5|l 11 {o0.002 : {‘\//./ 1o ==
y . . .;ci-‘ -~ —
i ’” T_ _ :
CN =
10— . /1:
e 1=
7 —-;"..—': B =
: , - R I e
i o, T~ 1~ |=
C s . — |18 |=
_ - mvsu zf“bm __l a |=
6 9 < : Bf‘qwn 02 clay, highly i -
— — : -
- . :T -
11 s | < SILTY SAND (SM) =
20— k ' -
BOTTOM OF BORING € 19.5'.
N - | | 1
Proj. No. 90029A . Woodward-Clyde Consultants Agpendix "A-12 |




M m‘i _ PORT QUENDALL 1 . o
S Renton, Washington . Log Of BU”ng No. N 11
mlled. May 18, 1983. Remarks ____ '

1ype of Boring 4" Hollow Stem Auger

wer Weight-

~ - - & : >
ré v i ] _ . &) . -
IR ENEE: MATERIAL DESCRIPTION S S <
- o = [
Eleola] ¢ - 2| =
: Surface Elevation ]
' FleL i ' PR R
1 14 {0.00 : - e, 1o
- 7 ~ Gravel and Sand qe .
1 21i] 66 [0.017 SANDY SILT (ML) _ 1-=. -
_ 1n Dark brown, 20-40% sand, some/A}y, 4= [ ]
occasional lenticular gravels hd P -
1.3 36.10.002 peat 4=y T.
- G = 4 ) hs —.= _-‘_' ™
6 -|0.002 — Brown peat /’\' z==| I
1 107 CLAYEY SILT (MR) v S _ == I
5 13: 0.003 Gray, soft, dry, g.ome’ organic debris, | l&=zma - |7
T W and peat interbedst, N 7 ==1 o« [ A
= oL a N
. ol =
6|11 25.[0.003|  SILTY SAND (SM) \\:\, S PN M
_ i Dark gray, 30;’;\3”1:, no odorsr . 1 4—- i
(occasiona?{pggtw . {1 3 b
101 I N\ T~ <= 2
_ _ : \\-, v ~ RETRE A
e — Thin (0.2') peat lens SEEX T ,‘%
E . 3 . Ry \‘ “.‘.'--. 8 Kg
/ ‘\," \(() _‘::__ c /\.’
- /l’ " ‘:L-—N g P
. SL T
' | SN TN
47 16| < — Thin' (0.2') peat lens
: \'\\ '\;_'
- QT})M (0.2') peat lens
J 8 .]' 27 {0.01 ' :
20— \\— - —
BOTTOM OF BORING € 19.5'
Pro] - — . .
[793. No. 90029a Woodward-Clyde Consultants Appendix A-13




‘ ! m—g“- PORT QUENDALL .
' Renton, Washington : Log of Borlng No. 12
pate Drilled. May 17, 1983 i Remarks

1ype of Boring. L'* Hollow Stem Auger :

Hammer Weight:

/'-: N 5 . > .
OO R IR D o " g -
£ £ E S MATERIAL DESCRIPTION 2 - =
R £ ' | %2

Surtace Elevation. =
FiILL: Silt, dark brown -:'E
. - T
T1 FILL: Silt, with organics F—.E;
1 1] 29 |o.004 : . == -
L == =
= - ’ : a
_ ] SILTY SAND (SM) =
4 21 2° < Gray, medium to fine, occ B
- gravel lenses, and organic™ 1 2
571 31]] 53 |0.001 | SE e
) i-° c
B 411} bo [0.003 _ N )/ dis o/ E
- ' - bei%] .
4 N ~. e
> 15— =
-t Wi . = £
A u ] -
10— \\//"\ :
_ \ 4 “=l X
A | S 1y
- //’A
- £ //‘“ » . d—=1 = —
_ SA\NO&’H;T / CXAYEY SILT (ML-MH) —= 5 |=
a 5 _19 :0.001 Brow ,"‘dqmp, soft, abundant == R
_ .organl\d;e‘bris - = S |=
15— | 4=z 3 |=
_ =
- ) - |=
4 B g =
| (sH) * =
6elil s lo.g SILTY SAND (SM =
-1 0.003 Gray, 40% silt, abundant orgamc e =
debris - =
20 ~ < 1=
= b
_/' SILTY CLAY (CH-CL) \ | T |=
- : Brown, damp, medium to highly plastic — -
, 7 T 2 < f‘ BOTTOM OF BORING @ 23° == =
L’?i- No. 90029a  Woodward:Clyde Consultants Appendix A-14




‘PORT QUENDALL
Renton, Washington

‘Log of Boring No. 12A

mned._
L of Boring

6" Hollow Stem Auger

Remarks

Hamrﬁel Weight .

il " - 5 . >
S O S T - _ 9 L=
£ 3 :x: qEF MATERIAL DESCRIPTION z o<
£ E |2 g _ -
- I ' R
Surface Elevaton. a3
MG ARP
Lo~ N f\./:
-~ HONIT('ORING WELL 12A "AS BUILT" DIAGRAM *‘/’\\ :, "i‘—l'\
_ No lithologic log ' _ 1 -vq ke =]
or sampling TONITE L o7
NN 1
- Installation is / L 1 o3 Fo-
shallow monitoring well _ L3NCH 1.D. _,L\‘ \u\/j
- 6.5 feet west of € BLANK — [ AR
Boring 12 o ‘> . SR I et I
i Y. o | s
V4 y  SAND PACK >z
- \‘ / ] '_..-.,._ -
- ' \\> k=INCH 1.D. | 1 [ =
PVC SLOTTED -
A \\" :
o / . N =
\\\\'\\"\; ' =
10 =
. /) .
7 QTTOM OF BORING € 10° 7
. £
- £ AV "
Y
- . ‘//’_p-, ‘7 -
N
15— N _
7 .
20~ —

Woodivard-Clyde Consultants

Appendix A-15
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e

PORT QUENDALL

Boring No. 14

Tpr0]
Pr Renton, Washington . l.og of
e pritled May 18, 1983 Rei-narké: i
pa! of Boring 4" Hollow Stem Auger
vpe
\mmer Weight
bt :
n - = : >
- | 2 Ll E . g L=
‘ £ 13 (282 MATERIAL DESCRIPTION S =2
JEAEEN | e| £f
= =
p—" Surtace Eievation: >
/"f 0_40—"1 .’
1 0.022 FILL P50 L ]
7 Silt and Gravel Aggregate, S0 -
slight odor, occasional pitch _7:—”—% e
fragments and wood ’,To—"c [ .
T 1 | oo oo
J 2 43 {0.007 : _pooo? - 4
7 . o0. Y . -
L Pitch fragments oo s d -
5 26 |0.007 Water : ~ =T -
. 3 . . _l ./ /} B—D:_“ .
n -1 /’ / A
\ v,
14128 < SILTY SAND sn) Y Q 4= = -
H Dark gray, medlum(\satu‘rat/ed o _ ,::
- : occasional thin gravzkln‘terbeds 4-=] «n I-
. h ’ . L~ - -
.5 20 [0.009 o
7 Grades td/;»;?‘sa.qd o -'_\’
NS Ty V. o |4
10— 7 ’/\l( - - 3 ~
) s - = LA
4 | \¢ i
2 o= L
- /—\\1 'rf _ — § .
. > [=4 ."_
. _ =/‘<>/:\\\ g -
6 7 < ecogies fine sand \‘ e
~ N N o L
154 /\ ' > -._' -~ -
. gy
) ) 4 | -
R T './\
- / I D L\ 1
_ Coarse -
; 7 24 <. PEAT |z3= i
) With clay, brown, highly plastic ~x= &S
_BOTTOH OF BORING @ 19.5!
Proj. No. 300294 Woodward-Clyde Consultants appendix A-16




/—i.
Da(e Drilled.

Type .of Boring:

(Project: 'PORT QUENDALL - o, : - '
_ Renton, Washington ~Llog of Boring No. 15
May 17, 1983 Remarks : ~

4'" Hollow Ste~ Auger

Hammer Weight:

3 .
N - - g =2
£ £ Pojxee MATERIAL DESCRIPTION 2 = <
Eldl=15 | %
Surface Etevation =
- J. 58 | 0.00k FILL: Silt, dark brown :; .
SAND (SW) | o '\
7 Medium to fine, occasional gravél -
| and clay lenses, slight HC odp’;—/’ 1 v
. &\ . ...'L_... o
z ||} 32 |0.008 A o S
- . R} N, ™, c
58 SANDY SILT (ML) _ NN —_= S
5 — Greenish gray, some clay (co-20%) \\V/’ —-1=— = 5
3 22 10.002 occasional organics/pé€at fragments -= — <
- ptd . ) £ _— — =
o R = —_t =
Jullfe | < | | | -Q\// i -
" SILTY SAND (sP-sM) N R I e
15 43 < 302 silt, medium to coarse™sand, - a || &
some HC odor,_throughout Va _ T |Z| =
- g 3 ‘ﬁ~'_ ’ - (4] —_—1 )
<¥ _::\\., ______ . 2 - z
10— NN ; .,__ — : : .
\‘\v’/f : |2 2
oW REIET
7 ey 47 3 E| T
- l_' ‘\‘ /"' /o"\;‘ - v :
B o < S ) ' ;} 1=
6 19 [0.002 } N~ . - & |—=
< PEAT:\um-@ay, brown, highly plastic R b
’ 74"" he - __." - 2 |=
"} SIT{Y3SAND (SP-SM) 5 |=
- IR ?i jht odor L =
\' ~ |[=
47 9 (0.001 =
20_—- K— ’ . . ] -
N BOTTOM OF BORI!NG € 19.5'
1 .

Proj

Appendix A-17
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Renton, Washington

. '/— : o - - .
M Prf’lect PORT QUENDALL : __Log-._ of Bo[ing NO. 16

ﬁled . May 16, 1983 ‘Remarks
1ype of Boring: _4'' Hollow Sten Auger :

Hammer’ Weight -

T o 5 . ) . . >
A S - ' g -z
Sl By |zE¢ MATERIAL DESCRIPTION S o<
R £ ' g zE
e - ] -
Surface Efevanion: ol
11l 79 lo.oos|  FILL 1== )
T W Doce F~_g
T M © SAND (SW) _ T L
2 54 1.3 Medium, occasional gravel 1er\£>, notice- ~

able HC odor and black stain” {

13 19 {0.001 SAND (SP) {//\\ ~ o .

. o Medium to coarse, occasional gravel \*) I DS R

51 T : lenses, no-stain or ogor W SR X
Water : / : e, =

B L 8 < / e 0 p

—— LN

CLAYEY SILT (MH) <& ./ / . ' 4==

5 32 < Olive-gray, medium'nlastdcity, occasional | [==
R 1] _ organics, (brownish peat\\enses) d=

\
}Peat lens \ J/ EE=

< ) -~
N,
\ A
A%

1 O,\, R R
8 29 < ___ '

7 ' _ ?Qllt lens T== o
/_\ o _ T ‘

15— _ _ e T,

’ ’ Q i -

4 s (sw) i LI DI B T
' _ _ ark gray, some silt . T NG

1
o
L
-
o
A
| 77
LN
(
1
Bentonite plug 0-19.5'

y.

1°? .I- _ CLAY (CH): Stiff : o
20— b — 1]
: - \— BOTTOM OF BORING @ 19.5'

- . BE
m. No. 90029A _ Woodward-Clyde Consultants Appendix A-18



APPENDIX B .

FIELD WATER SAMPLING AND WATER LEVEL DATA SHEETS .

N F
L -
e
R rf’
rd A
/ £
4 < s
NN /l
S L
\\.
. 7
y_\ i S
DO P S



FIELD WATE2 SAMPLING DATA SHEET
Port Quendall- Project %0029 A
Don W. Spencer- Project Geologist

VOLUME OF ' DEPTH T0 TEMP SAMPLE
WElL DATE TIME  DISCEaRGE WATER  (°C) pH  Cs # . REMAYS
'd-1 j¢-8-823 [aiwo | S £.8 — == | lsat Poud
" " 12:20 13.7 — 15 - 6.5 G2imbod | gar-pmc,'
1!t m 226 278 — \g Cg ciy ¥ 2 " "w
) v sy 42 — s a3 v v
rad Vi
a " 12136 | S$ - \S {eASwan | 4 |n .
T ‘\/ -.\\ .
o v laqovs] S \ 7,22 |7 b= | b | Stop Pumd
. . : ) ey __' — s - ’ _ N
" Al 13745:30 6.4 | T/ 1 — [Rerove i
" AV P A
U " \iiqa | — [95-1 /{-.—- /-’— — — Weoo oo
" " 12060 | T  l¢Mo I 9T | i B "
" v 12419 6.3\ : \\-— -_— ' u LI
< ~-. —_—
n " 12167 C— AR YA | - — " '
' 1 i : " [RRuiw WAND
" " 11102 - 6-\\:\/; - — T laamLiNG
' ' ot HAJD
= " \N 4G J»\ N A e - CE‘:HLIN(:
’ N S e
N T
e N P
Ny |
N
\ k\'\ /j




FIELD WATER SAMPLING DATA SEEZT
Port Quendall- Project 90029 A
Don W. Spepncer~ Project Geologist
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FIELD WATER SAMPLING DATA SHEZT
Port Quendall- Project 90029 A
Don W. Spencer- Project Geologist
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FIELD WATER SAMPLING DATA SEEZT
Port Quendall- Project 90C29 A
Don W. Spencer- Project Ceologist
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SHEET

Port Quendall- Project 90029 A
Don W. Spencer= Project Geologist
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PIEID WATER SAMPLING DATA SEEZT
Port Quendall- Projsct $0C29 A
Don W. Spencer- Project Geoclogist

VOLUIE OF DEPTH 10 TEMP SAPLE -

ZLL DATE  TIME . DIX=.35E  WaTER  (°C) pH GCs. # REMARKS
gg-, b-17-32114,-0\ 4.4,'7 ' I ) N T TR W
Wl lleos (s g9 LW b o | 2 Ueepne
r P 538 | W j€Uizqu | 3 | » o

! v gi2) RS (7.9 | W 4,53?7- 4 |~ e

! v | 2] ss0 AL oo s |0 v

" « 63| e\ ,5 0 |y sy YRR I
" v ] 82 1B w{ 1g. 9 12017 | v -
[ ¢ fiewo] 96z 3.-\2\4\4/;'@. an | 8 [0
. v pias | WO AT Y (\i.7 za1- | |

. v 6491 \23.7 Be3 | \d \TE/.") ) 10 {,. ¢
" " tQSa 3.5 g?,\l AY (s f3aa- [ Iy
o v Deszlisrr {12970 feplwes V200
v Lo [Tzl 16N 263V Y e plaagn | 13 ] 4 ¥
ul o \70‘{('—"'//"\870 —~ |7 | = - Sﬁe Pasa P
"o 704 a0y "—"\ <\O — |—|—-] - Qeroue@:;
o gl Mpsd [ = — =W
R R Y N e N
vl o aesING— [Gos - — [ — [ — |- .
Y il 1077 — Eaqz |— |—| — | —|n e
a v [ 7e8] T 533' — =] — =1 o
A N Lo el 1V 2 D el e Bl B "
| v 1l — jsse | T — |- |v e
L

B-6




FIELD WATER SAMPLING DATA SHEET
Port Quendall- Project 90029 A
Don W. Spencar~ Project Geologist
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FIZLD WATER SAMPLING DATA SHEET
Port Quendall- Project 90029 A
Don W. Spem:er- Project Geologist -

B-8
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_FI=1D WATER SAMPLING DATA SHEET
Port Quendall- Prolect 90029 A
Don W. Spencer~ Project Geologist
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FIZLD WATER SAMPLING DATA SHEET
Port Quendall- Project 90029 A
Don W. Spencer- Project Geologist
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PIZ1D WATER SAMPLING DATA SHEET
Port Quendall- Project 90029 A

Don W. Spencer- Project Geologist -
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FIELD WATER SAMPLING DATA SHEET
Port Quendall=- Project 30029 A
Don W. Spencer=- Project Geologist

YOLUME OF -
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WATER LEVEL DATA SHEET

. ) MP DEPTH TO STATIC WATE=
MEASURING ELEVATION  WATER® ELEVATION

WELL  DATE  TIHE  -PCINT (MP) (FT) (FT) (FT)
BH-1  6-27-83 14:15  top of casing 23.42 6.1  17.31
BH-2  6-27-83  13:59 top of casing - 25.47 7.53 17.94
BH-2A  6-27-83 14:07 top of casing  25.06 .16 17.90
BH-5  6-27-83 12:50  top of casing 25.64////f§i51 16.13
BH-5A 6-27-63  13:02  top of casing 24.28 /N8 16.47
BH-6 6-27-83 12:44  top of casing | ;;:85 : 4.8¢\v)] 17.01
BH-8  6-27-83 13:05  top of casing ”;12§ 6.40 - 1.72
BH-8A . 6-27-83 13:12  top of casify fgi' 4.72 18,92
BH-10 6-27-83 12:10 top of casing 50«:> 6.59 - 15.91
BH-12  6-27-83 12&19""265 of Crving, 26.35  7.56 - 16.€3
BH-12A 6-27-83. 12:23  tcf ;>\c$;:3§;::53f41 5,11 16.30
BH;IS 6-27-83 12:31 top of cad 1nc 21.70 5.55 | 16.15
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APPENDIN C

TRANSMISSIBILITY CALCULATIONS FOR SELlECTE.D WELLS
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APPENDIX D

ANALYTICAL METHODS AND RESULTS

"NCTE: Data for samples.collected offsite have been™de

laboratory data sheets in Sections D-5 and D-6n_ S
A “ i N

1',’ ) .




APPENDIX D-1
DESCRIPTION OF THE ANALYTICAL
METHODS FOR THE SOIL PAH SCREEN
AND PENTACHLOROPHENOL ANALYSIS OF

WATER




PENTACHLORGPHENQL

(Sep~Pak Method)

Sep-Pak extraction.

.a. Take 250 nl sample to 400 ml beaker.

b. Acidity with 5 ml conc. H SO
¢. Pass through an act1v1ateé Sep Pak.
d. Elute from Sep-Pak with 1.5 ml CH,_CN

e. Extract is now ready for analysis? /:2}

HPLC Analysis.
a. lnstrument conditions N7 &\\\\\\i\

Waveleﬁgth = 254 nm
Mobile phase = 60% CH,CN/40% HZO -
" Flow =1 ml/min

HQ c

,sr;{
Chart = 0.1 in/min
injection = 25 ul -
. AFS = 0.01 AU .
Column - Zofbax Cl8, Sum .
: fﬁ\x\\ -

" lipit of about 2 ug/L. <

b. Use standards of about 15, gi*S‘p \\‘?hls éh0u1§ give a detection
\

f\ -
<\/ /tb |




